Lymphocyte surface antigens from spleen cells of several mouse strains were studied by cell surface radioiodination, extraction with detergent, incubation with various antisera, and separation of complexes using protein A-containing staphylooccci as a solid phase adsorbent. Complexes were then dissociated and analysed by polyacrylamide gel electrophoresis in the presence of sodium dodecyl sulfate.
only the light chain and "a" chain peaks. Depletion of immunoglobulin from the surface-iodinated preparations resulted in removal of the light chain and "5" chain peaks.
The tissue distribution and membrane expression of this "5" chain antigen was then studied by indirect immunofluorescence with various C57BL derived alloantisera and lymphoid cells from C57.1g alloty congenic mice. Significant numbers of positive cells were found in spleen, lymph nodes, and Peyer's patches, whereas few if any positive were found in bone marrow or thymus. No reaction was found between this molecule and alloantisera to any of the previously described immunoglobulin allotypes. It is proposed that these alloantisera to spleen cells recognise one allelic form of the murine "5" chain coded for by a gene locus closely linked to the known structural genes for mouse immunoglobulin heavy chains. The designation Ig-5 is proposed for this new immunoglobulin heavy chain locus.
Implicit in the clonal selection theory of acquired immunity is the notion that the lymphocyte surface receptors for antigen are identical copies of the antibody product which a given cell is programmed to secrete upon activation. This notion, of receptor equals product, has recently been modified in regard to the Ig constant region (1) . Many has not yet been made, principally due to the lack of specific allo-or heteroantisera, and to the failure to identify the molecule from normal serum or from any myeloma serum.
Based on a report by Kessler (6) , a method was developed in this laboratory for the identification of cell surface iodinated alloantigens using protein A-containing staphylococci as a solid phase adsorbent for IgG. While testing a variety of different anti-H-2 antisera, we unexpectedly encountered alloantigens bearing a striking resemblance to the IgD-like molecule. Since these antigens were found to be Ig in nature, and distinguishable in appropriate strains of allotype congenic mice, it was evident that this molecule was an allelic form of an immunoglobulin. Previous studies (7, 8) have documented the existence of a genetic polymorphism of murine Ig heavy chain genes coding for y2a (Ig-1 locus), a (Ig-2), 'y2b (Ig-3), and '1 (Ig-4). As it was found in both surface iodination studies and in indirect immunofluorescence that this new Ig was not determined by any of these loci, we propose the designation of the Ig-5 locus coding for the murine "5" chain gene.
MATERIALS AND METHODS Animals. CBA/H, C57BL/6 (C57), and B10.BR mice were from Hall Institute stocks and used at 6-12 weeks of age. C57BL.Ige is an allotype congenic partner strain to C57BL/6 produced by appropriate backcrossing and selection for Ig-le allotype (derived from NZB mice). At the fourteenth backcross generation, mice were inbred and homozygotes for Ig-le selected as the nucleus of the inbred homozygous congenic line (C57BL/6.Ige N14F5) (abbreviated C57.Ige). Backcrossing has also continued to the nineteenth generation (C57BL/6.Ige N19), these mice being heterozygous b/e at the Ig-1 locus. Testing of C57.Ige mice for serum allotypes was performed as previously described (7) , and these mice were shown to be homozygous for NZB Antisera against standard Ig allotypes were prepared as previously described (7) . Fluorescent goat anti-mouse At, 41, and y2 Ig sera were obtained from Meloy Laboratories (U.S.A.). Rabbit anti-mouse IgM serum (R640) was produced as described elsewhere (9), and had activity against both A and light chains. Rabbit anti-mouse ,u chain serum (R647) was produced by repeatedly passing a rabbit antimouse IgM serum (predominantly anti-g) over a column of mouse IgG coupled to Sepharose 4B until no further antibody bound. Staphylococci. A culture of Staphylococcus aureus positive for protein A (6 mg of rabbit IgG bound per milliliter of packed bacteria at 50% saturation) was obtained from Dr. C. Cheers of the Department of Microbiology, University of Melbourne, inoculated into a flask of 1 litre of heart infusion broth (Difco Laboratories, Detroit, Mich.), and grown overnight at 37'. Harvesting, fixation, and heat killing were essentially as described by Kessler (6) .
Radioiodination. Spleen cell surface radioiodination with '25I and detergent extraction with NP-40 (BDH, Melbourne) was as described by Goding et al. (10) Al aliquots of the supernatants were transferred to miniature conical capped centrifuge tubes (Camelec Medical Products catalog number MCP 5505C), mixed with 5 ,l of antiserum, and held at room temperature for 1 hr. Fifty microliters of a 10% suspension of staphylococci were then added, and the contents mixed. After a further 10 min, the tubes were centrifuged for 3 min in a Beckman Microfuge. Bacteria were washed three times in phosphate-buffered saline (PBS) at which stage the counts were stable. Bound material was eluted by suspending the bacteria in NaDodSO4-PAGE sample buffer (9) , and heating to 100°for 5 min. Analysis of radiolabeled molecules by NaDodSO4-PAGE was as previously described (9) . The mobility of standards in the gels was determined by running human IgG in the unreduced gels, or a mixture of human IgM and IgG for the A, y, and L chain standards in the reduced gels. The mobilities of H-2Kk and Iak molecules were determined from parallel gels run on radioiodinated material reacted with specific antisera. The mobility of the "b" chain was similarly determined with rabbit anti-mouse IgM serum containing anti-light chain antibody.
Immunoglobulin Depletion of Radioiodination Extracts. The centrifuged lysate of radioiodinated CBA splenocytes was run slowly (flow rate <5 ml/hr) over a column containing 1 anti-CBA serum. (10) CBA splenocyte membrane proteins bound by rabbit anti-mouse IgM serum. Gels lA-iC were of 10% acrylamide, 0.25% bisacrylamide concentration, and samples were reduced with 2-mercaptoethanol (9). Gel D was of 5% acrylamide, 0.125% bisacrylamide concentration, and samples were not reduced.
(7.5% vol/vol of each reagent) added. After a further 30 min at 40 and two washes, the cells were suspended in three drops of 1% paraformaldehyde in PBS and examined for fluorescence using a Zeiss microscope with HP-100 mercury lamp and appropriate filters. In one series of experiments cells were first incubated at 370 for 2 hr with various rabbit antisera (1:10 dilution) prior to incubation with mouse antisera.
RESULTS
Cell Surface lodination of CBA Spleen Cells. Surface iodinated proteins were extracted from CBA spleen cells and assayed with various antisera. In the absence of specific antisera, only traces of iodinated cell surface material bound to the staphylococci (Fig. 1A) . On the other hand, when various antisera to cell surface proteins were included, specific peaks of radioactivity corresponding to the antigens in question were seen (Fig. 1) . Thus, the method should, in principle, allow identification of any cell surface antigen for which an antiserum with appropriate antibody class can be made.
During the characterisation of cell surface molecules recognised by a variety of alloantisera, it was noted that an anProc. Nat. Acad. Sci Fig. IA , two of the peaks of radioactivity showed mobilities consistent with their being H-2 and Ia, while the other two peaks resembled the "a" and light chains of B cell surface Ig (Fig.  1C) . The fifth peak observed in all gels may be associated with the Fc receptor or membrane-associated immunoglobulin detaining protein (MAID) (11) activity, and has been discussed elsewhere (9) . This observation suggested that the antiserum may have recognised alloantigenic polymorphism in the IgD-like molecule on the B cell surface. This possible interpretation was supported by the observation that the antiserum recognised only one major component on CBA thymocytes, which resembled H-2 in its mobility (Fig. 1B) . Thymocytes possess only very small amounts of Ia antigens (10) , and immunoglobulin is not readily detectable in detergent lysates of surface radioiodinated T cells (9) . Further, when the material isolated from CBA splenocytes was analysed without prior reduction on 5% gels, one major peak of radioactivity with mobility similar to intact IgG was observed (Fig. lb) . That (Fig. 2) . Passage of iodinated CBA splenocyte extract over a column of anti-mouse IgM immunoadsorbent (containing anti-light chain antibodies) before reaction with C57 anti-CBA serum removed both the "b" and light chain-like peaks from the gels, but left the peaks corresponding to H-2 and Ia antigens unaffected apart from slight dilution (Fig. 2) .
Cell Surface Todination of Congenic Strain Spleen Cells. In order to further analyse the possible genetic background required for the production of these molecules recognised by the C57 anti-CBA serum, experiments were performed using radioiodinated congenic strain-derived spleen cells (Fig. 3) . In the case of BMO.BR (Fig. 3C) Fig. 3 . Peaks of radioactivity corresponding to "6" and light chain were seen, but there were no peaks corresponding to H-2 or Ia antigens. A peak of radioactivity which migrated a little behind the H-2Kk marker, seen with both preparations, may represent the Fc receptor or MAID protein.
Detection of Membrane Bound Ig-5a by Various Alloantisera. Four mouse alloantisera were tested by immunofluorescence for the presence of antibodies reactive against lymphoid surface antigens associated with allotype-linked genes. All sera were prepared in C57BL/6 mice and were tested on C57.Ige speen cells. The presence of such antibodies was detected by the second reagent, fluorescent goat anti-mouse yl/'y2 serum. This serum reacted with an average of 3% spleen cells in C57 mice or C57.Ige mice when normal mouse serum was used as first reagent. As shown in Table 1 , three different noncongenic anti-spleen cell sera showed the clear presence of antibodies reactive to surface antigens on C57.Ige cells but not on C57 cells. In all cases, only distinctly bright patched or capped fluorescent cells were scored, and for all sera, at least two counts on over 200 total cells were performed on coded samples. The congenic H-2 serum and four different antiallotype sera, with reactivities to Ig-la, Igle, or Ig 4a all failed to show this reaction. Furthermore, as the three noncongenic anti-spleen cell sera failed to show by radioimmunoassay any precipitating activity to any myeloma protein of all known Ig classes, it is unlikely that the allotype-linked gene product detected in the C57.Ige mice is due to any of the presently known serum immunoglobulins. (Table 3) , it is most likely that a considerable proportion of B lymphocytes in spleen express both of these Ig molecules on their cell surface. To determine whether these molecules are independent, blocking studies were performed with rabbit anti-Ig sera prior to testing for the presence of g chains or Ig-5a positive 1g. Two rabbit antisera were used that have been characterised by surface iodination studies (Fig. 4) . Serum R647 bound only ,u chains and serum R640 contained antibodies to ,u and light chains. Both antisera considerably inhibited the subsequent binding of fluorescent anti-, sera These studies raise several other issues. The heavy chain of immunoglobulin isolated from murine T cells is distinct from ,g chain in its electrophoretic mobility (5) and possibly differs from g chain antigenically (12) . The question of whether or not this molecule bears Ig-5 determinants is being examined. The present data indicate that caution must be exercised in the interpretation of many experiments involving mouse alloantisera. For example, noncongenic antisera to H-2, Thy-1, and Ly-4 may contain antibodies to products of the Ig-5 locus.
